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IN THE CLAIMS : 

1* (Currently Amended) A vector — optimation system for 
processing a sequence of input vectors, said input vectors each 
comprising a plurality of elements, and said system comprising: 

a digital filter with a filteaj* vector input for 
receiving said sequence of input vectors obtained from a 
digitized speech signal and a predictor gain inputs for 
controlling characteristics of said filter, said digital 
filter also having both a current slowly evolving filter 
estimate output and a previous slowly evolving filter 
estimate output, said current slowly evolving filter 
estimate output providing a current filtered estimate value 
of a slowly evolving component of said sequence of input 
vectors and said previous slowly evolving filter estimate 
output providing a previous filtered estimate value of said 
slowly evolving component of said sequence of input 
vectors; 

a parameter estimator having an estimator vector input 
for receiving said sequence of input vectors and a previous 
slowly evolving filter estimate input coupled to said 
previous slowly evolving filter estimate output, said 
parameter estimator further includesi a predictor gain 
output coupled to said predictor gain input-ri 

a smoother module having inputs coupled respectively 
to at least two outputs of said digital filter, said 
smoother module having a smoothed estimate output providing 
a smoothed estimate value of a said previous slowly 
evolving component; and 

a slowly evolving component encoder with an input 
coupled to said smoothed estimate output, 

wherein when said vector o ctimat io a system receives a 
current input vector that is one of said sequence of said 
input vectors, said parameter estimator provides a current 
predictor gain value at said predictor gain output thereby 
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modifying both said current filtered estimate value at said 
current slowly evolving filter estimate output and said 
smoothed estimate value , said current predictor gain value 
being dependent upon both said previous filtered estimate 
value received at said slowly evolving filter estimate 
input and said current input vecnoij received at said 
estimator vector input , and wherein [the slowly evolving 
component encoder processes said smoothed estimate value to 
provide a digitized encoded slowly evolving component of 
the speech signal . 

2- {Currently Amended) A v e ctor — -e^fe- i - ^a - t - ion system as 
claimed in claim 1, wherein said parameter estimator is 
characterised by said current predictor . gain value being 
dependent upon both a sequence of previous;, said input vectors 
and a sequence of filtered estimate values provided by 
successive preceding values of said previous filtered estimate 
value . 

3 . (Currently Amended) A vector estimation system as 
claimed in claim 2, wherein said current predictor gain value is 
determined by said parameter estimator calculating the 
following: 

(Yn T - *f ,n-l> / <*f ,11-1* • x f ,n-l> 
T 

wherein, y n is the transpose of said current input vector y n 
that is an nth one of said sequence of input vectors; and xj^.^* 
is the transpose of the previous filtered estimate value Xf f n-i 
resulting from a previous input vector y n _i- 

4. (Currently Amended) A v e ctor; — e ^t - imation system as 
claimed in claim 1, wherein said filter has a predictor error 
variance output, and an observation noise variance input, said 
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predictor error variance output providing a current predictor 
error variance value. 

5. (Currently Amended) A *fta*s - tor — es timation system as 
claimed in claim 4, wherein said parameter estimator has an 
observation noise variance output coupled to said observation 
noise variance input, and a predictor error variance input 
coupled to said predictor error variance output, said 
predictor error variance output providing a current predictor 
error variance value, 

wherein when said vector estimation system receives said 
current input vector, said parameter estimator provides a 
current observation noise variance value at said 
observation noise variance output thereby modifying said 
current filtered estimate value at said current slowly 
evolving filter estimate output, said current observation 
noise variance value being dependent upon said previous 
filtered estimate value received at said previous slowly 
evolving filter estimate input, said current input vector 
received at said estimator vector input, said current 
predictor gain value and said current predictor error 
variance value. 

6. (Currently Amended) A ve&&&£ — occimation system as 
claimed in claim 5, wherein, said current observation noise 
variance value is determined by calculating the following: 

wherein N is a number of elements of said current input vector 
y n ; £p jn is the current predictor error variance value associated 
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with said current input vector y n ; is said current predictor 

gain value; and Xf jft -i is said previous filtered estimate value. 

7. (Currently Amended) A v e ctor — es timation system as 
claimed in claim 1, wherein said parameter estimator has an 
OnsetFlag output coupled to an OnsetFlag input of said digital 
filter, wherein if a signal at said OnsetFlag input is below a 
threshold value dependent upon harmonic energy in said current 
input vector, said previous filtered estimate value is set to a 
filtered estimate value. 

8. (Currently Amended) A v e ctor — Q^ tim sufej^ft system as 
claimed in claim 7, wherein if said signal at said OnsetFlag 
input is below the threshold value dependent upon harmonic 
energy in said current input vector, said previous filtered 
estimate value is set to a previous input vector y n -i- 

9. (Currently Amended) A v e ctor — es tima - fe - io a system as 
claimed in claim 5, wherein the parameter estimator has an 
unvoiced speech module that determines the current input 
vector's harmonic energy content by assessing the current 
predictor gain value and depending upon the current predictor 
gain value the parameter estimator selectively sets the current 
predictor gain value and the current observation noise variance 
value, 

i: 

10 . (Cancelled) . 

11. (Currently Amended) A — animation system as 
claimed in claim l, wherein said smoother module has five inputs 
coupled to respective outputs of said filter. 

12. (Cancelled) 
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13. (Currently Amended) A vector — oot?imafcj J e>a system for 
processing a sequence of input vectors, said input vectors each 
comprising a plurality of elements , and said system comprising: 

a digital filter with a filter vector input for 
receiving said sequence of input vectors obtained from a 
digitized speech signal and an observation noise variance 
input for controlling characteristics of said filter, said 
digital filter also having a current slowly evolving filter 
estimate output, a predictor error variance output and a 
previous slowly evolving filter estimate output, said 
current slowly evolving filter estimate output providing a 
current filtered estimate value of ; a slowly evolving 
component of said sequence of input vectors, said predictor 
error variance output providing a current predictor error 
variance value and said previous slowly evolving filter 
estimate output providing a previous filtered estimate 
value of said slowly evolving component of said sequence of 
input vectors; a&d 

a parameter estimator having an estimator vector input 
for receiving said sequence of input vectors and a previous 
slowly evolving filter estimate input coupled to said 
previous slowly evolving filter estimate output, said 
parameter estimator further includes ^ observation noise 
variance output coupled to said observation noise variance 
input-r^ 

a smoother module having inputs coupled respectively to at 
least two outputs of said digital filter, said smoother 
module having a smoothed estimate output providing a 
smoothed estimate value of a said previous slowly evolving 
component ; and 

a slowly evolving component encoder with an input 
coupled to said smoothed estimate output, 

wherein when said v e ctor 
opt im a t - i o n system receives a current input vector that is 
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one of said sequence of said input vectors, said parameter 
estimator provides a current observation noise variance 
value at said observation noise variance output thereby 
modifying both said current filtered estimate value at said 
current slowly evolving filter estimate output and said 
smoothed estimate value , said currenft observation noise 
variance value being dependent upon said current input 
vector, said current predictor error variance value, and 
said previous filtered estimate value , and wherein the 
slowly evolving component encoder processes said smoothed 
estimate value to provide a digitized encoded slowly 
evolving component of the speech signal - 

14. (Currently Amended) A voctor optimatiofl system as 
claimed in olairn 13, wherein said curren,t observation noise 
variance value is determined by calculating the following: 

!! 

(Yxx T ■ <Yn " X f,n-1>/ N > " '[ 

wherein y n T is the transpose of said current input vector y n that 
is an nth one of said sequence of input vectors; W is a number 
of elements of said current input vector y n ; Sp iX1 is the 

current predictor error variance value associated with said 
current input vector y n ,- and Xf, n -i is said previous filtered 
estimate value. 

15. {Currently Amended) A v e ctor — t^&^ma - t ion system as 
claimed in claim 13, wherein said parameter estimator has an 
OnsetFlag output coupled to an OnsetFlag input of said digital 
filter, wherein if a signal at said OnsetFlag input is below a 
threshold value dependent upon harmonic energy in said current 
input vector, said previous filtered estimate value is set to a 
filtered estimate value. 
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16 . (Currently Amended) A voctor octimation system as 
claimed in claim 15, wherein, if said signal at said OnsetFlag 
input is below .the threshold value dependent upon harmonic 
energy in said current input vector, said previous filtered 
estimate value is set to a previous input vector. 

17. (Currently Amended) A vector — e stimation system as 
claimed in claim 13, wherein the parameter estimator has an 
unvoiced speech module that determines the current input 
vector' 3 harmonic energy content by assessing the current 
predictor gain value and depending upon the current predictor 
gain value the parameter estimator selectively sets the current 
predictor gain value and the current observation noise variance 
value . 

18. (Currently Amended) A vector — ook- imation system as 
claimed in claim 13, wherein said digital filter further 
includes : 

a slowly evolving predicted estimate output providing a current 
predicted estimate value of said sequence of vectors. 

19. (Cancelled). 

20. (Currently Amended) A waotor — entimatio a system as 
claimed in claim 3& 13, wherein said smoother module has five 
inputs coupled to respective outputs of said filter. 

21. (Cancelled) - 

22. (Currently Amended) A vootor — e stimation system as 
claimed in claim 21, wherein said smoothed estimate output is 
coupled to a smoothed estimate input of aaid parameter 
estimator . 

22 . (Cancelled) . 
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24 . (Cancelled) . 

25. (Cancelled) 
26 . (Cancelled) . 

j- 

27. (Currently Amended) An encoder for processing a speech 
signal each comprising a plurality of elements, and said encoder 
comprising: 

a signal normalization module for processing the 
speech signal to provide a sequence of input vectors each 
comprising a plurality of elements; 

a digital filter with a filter vector input coupled to 
an output of the signal normalization module for receiving 
said sequence of input vectors, the digital filter also 
having an observation noise variance input for controlling 
characteristics of said filter, said digital filter also 
having a current slowly evolving filter estimate output, a 
predictor error variance output and a previous slowly 
evolving filter estimate output, said current slowly 
evolving filter estimate output providing a current 
filtered estimate value of a slowly evolving component of 
said sequence of input vectors, said predictor error 
variance output providing a current predictor error 
variance value and said previous slowly evolving filter 
estimate output providing a previous filtered estimate 
value of said slowly evolving component of said sequence of 
input vectors; 

a parameter estimator having an estimator vector input 
for receiving said sequence of input vectors and a previous 
slowly evolving filter estimate input coupled to said 
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previous slowly evolving filter estimate output, said 
parameter estimator further includes a observation noise 
variance output coupled to said observation noise variance 
input ; and 

a slowly evolving component encoder with an input 
coupled to said slowly evolving filter estimate ounput, 
wherein when said vector estimation system receives a 
current input vector that is one of said sequence of said 
input vectors, said parameter estimator provides a current 
observation noise variance value at said observation noise 
variance output thereby modifying said current filtered 
estimate value at said current slowly evolving filter 
estimate output, said current observation noise variance 
value being dependent upon said current input vector, said 
current predictor error variance value, and said previous 
filtered estimate value , and wherein the slowly evolving 
component encoder processes said current filtered estimate 
value to provide a digitized encoded slowly evolving 
component of the speech signal . 

28. (Original) An encoder for processing a speech signal as 
claimed in claim 27 , the encoder further including an adder 
module with one input coupled said slowly evolving filter 
estimate output and another input coupled to the output of the 
signal normalization module, wherein in use said adder subtracts 
the said current filtered estimate value at the output of the 
vector estimation system from at least one of the elements of 
the sequence of input vectors. 

29. (Currently Amended) An encoder for processing a 
speech signal as claimed in claim 28, wherein an output of 
the adder module is coupled to a rapidly evolving component 
encoder. 

30. (Original) An encoder for processing a speech signal as 
claimed in claim 27, wherein said parameter estimator is 
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characterised by said current observation noise variance value 
being dependent upon both a sequence of previous said input 
vectors and a sequence of filtered estimate values provided by 
successive preceding values of said previous filtered estimate 
value - 
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